Searching PAJ -|/2 — f 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -2801 55 

(43)Date of publication of application : 10.10.2001 



(51)Int.CI. 




F02C 7/22 
F02C 7/26 
F23R 3/26 
F23R 3/28 




i „ 




F23R 3/30 




(21)Application number : 


2000-094902 


(71)Applicant 


: TECHNOLOGICAL RESEARCH 
ASSOCIATION OF SUPER MARINE 
GAS TURBINE 


(22)Date of filing : 


30.03.2000 


(72)Inventor : 


KIMURA TAKEKIYO 








DOURA YASUSHI 



(54) FUEL INJECTION METHOD AND DEVICE FOR GAS TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel injection 
device capable of supplying atomized fuel having few 
flow amount and high pressure even in ignition and low 
load regions of a gas turbine. 

SOLUTION: In the ignition and low load region, high 
pressure adding air is led from a port 45. Adding air 
passes an inner space 35, and liquid fuel having few flow 
rate is atomized. Feeding of adding air is stopped in 
association with increase of engine rotating speed, and a 
normal operation is carried out. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Make it circle around the predetermined direction of fuel injection, and liquid fuel is formed 
in the shape of a thin film annulus ring. It is the fuel-injection approach for gas turbines which atomizes 
the liquid fuel concerned and carries out injection supply in the combustion chamber of a gas turbine by 
supplying the combustion air which made it circle around the above-mentioned fuel-injection direction 
to the inside and the outside of a fuel which were formed in the shape of [ concerned ] a thin film 
annulus ring. The fuel-injection approach for gas turbines characterized by feeding the addition air 
which joins the combustion air supplied to the above-mentioned inside only at the time of start up of a 
gas turbine. 

[Claim 2] the fuel-injection approach for gas turbines according to claim 1 — setting - the pressure of 
the above-mentioned addition air — 0.2MPa-0.5MPa it is ~ the fuel-injection approach for gas turbines 
characterized by things. 

[Claim 3] Make it circle around the predetermined direction of fuel injection, and liquid fuel is formed 
in the shape of a thin film annulus ring. It is the fuel injection equipment for gas turbines which 
atomizes the liquid fuel concerned and carries out injection supply in the combustion chamber of a gas 
turbine by supplying the combustion air which made it circle around the above-mentioned fuel-injection 
direction to the inside and the outside of a fuel which were formed in the shape of [ concerned ] a thin 
film annulus ring. The fuel injection equipment for gas turbines characterized by having the addition air 
feeding means for feeding the addition air which joins the combustion air supplied to the above- 
mentioned inside. 

[Claim 4] The fuel injection equipment for gas turbines characterized by having further an air turning 
means to make it circle in the combustion air to which the above-mentioned addition air is supplied by 
the above-mentioned inside, and this direction in the fuel injection equipment for gas turbines according 
to claim 3. 

[Claim 5] It is the fuel injection equipment for gas turbines characterized by having the advice nozzle 
section which it shows to the combustion air by which addition air is supplied to the above-mentioned 
addition air feeding means by the above-mentioned inside in the fuel injection equipment for gas 
turbines according to claim 3 or 4. 

[Claim 6] It is the fuel injection equipment for gas turbines characterized by projecting to the air-current 
side formed of the combustion air by which the above-mentioned advice nozzle section is supplied to 
the above-mentioned inside in the fuel injection equipment for gas turbines according to claim 5. 
[Claim 7] It is the fuel injection equipment for gas turbines characterized by having the addition air 
guide bar which is formed in the point of the nozzle from which the above-mentioned advice nozzle 
section receives supply of addition air in the fuel injection equipment for gas turbines according to claim 
6, and a nozzle, and is prolonged in the above-mentioned air-current direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to amelioration of the fuel 

injection equipment used for a gas turbine. 

[0002] 

[Description of the Prior Art] In order to run continuously a gas turbine good in the whole region, while 
atomizing a fuel (atomization), it is necessary to secure the flow rate according to an operation region 
(load region), and to supply a combustion chamber. For this reason, the fuel injection equipment for 
supplying a fuel to a combustion chamber is variously offered from the former. 
[0003] Generally as a fuel-injection method, there are a pressure spraying method (henceforth a 
"pressure method") and an air-current atomization method (henceforth a "air-current method"). A 
pressure method changes a fuel into a high voltage condition, and atomizes it by injecting this from a 
nozzle, and its range which can be fuel-flow adjusted is narrow. Moreover, an air-current method 
contacts high-speed air (air for atomization) to a fuel, and is atomized, and its range which can be fuel- 
flow adjusted is wide. 

[0004] It is necessary to set a fuel as a very small flow rate at the time of start up of a gas turbine (firing 
- low revolution region). For this reason, it is desirable to carry out injection supply of the little fuel with 
a pressure method at the time of start up. On the other hand, it is necessary to supply the fuel (for a 
turndown ratio to be 1 :20-40) of an amount according to each service condition in the time of operation 
(firing - full load region). 

[0005] However, by the pressure method, fuel pressure needs to put a high pressure, in order to atomize 
and supply a fuel, covering a turndown ratio since it has a relation proportional to the square of a flow 
rate (the amount of fuel supply). For this reason, if it is going to secure a required fuel flow all over the 
districts, in a full load region, a fuel must be extremely made into high voltage, and it enlarges for 
reservation of a fuel injection equipment on the strength, and weight becomes heavy and is not practical, 
either. 

[0006] For this reason, in the former, the thing of an air-current method is adopted in the no-load - full 
load region. That is, the conventional fuel injection equipment was constituted in many cases by putting 
side by side the nozzle of two types of the nozzle of a pressure method, and the nozzle of an air-current 
method. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in this conventional fuel injection equipment, 

structure becomes complicated, and while weight increases, a manufacturing cost also rises. 

[0008] Then, the 1st object of this invention is offering the fuel-injection approach for gas turbines only 

the air-current method which can attain the good atomization of a fuel being adopted even if an injection 

pressure's is generally low, and supply of a good fuel being secured in the whole region. 

[0009] Moreover, the 2nd object of this invention is offering the cheap and lightweight fuel injection 

equipment for gas turbines for using the above-mentioned approach. 

[0010] 

[Means for Solving the Problem] (1) In order to attain the 1st object of this invention, invention 
concerning this application Make it circle around the predetermined direction of fuel injection, and 
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liquid fuel is formed in the shape of a thin film annulus ring. It is the fuel-injection approach for gas 
turbines which atomizes the liquid fuel concerned and carries out injection supply in the combustion 
chamber of a gas turbine by supplying the combustion air which made it circle around the above- 
mentioned fuel-injection direction to the inside and the outside of a fuel which were formed in the shape 
of [ concerned ] a thin film annulus ring. It is characterized by feeding the addition air which joins the 
combustion air supplied to the above-mentioned inside only at the time of start up of a gas turbine. 
[001 1] While according to this configuration supplying the liquid fuel of a few flow rate (for example, 
five cc/second - 20cc/(second)) at the time of no-load [ of a gas turbine ] (at the time of start up), making 
it circle in this along the direction of fuel supply and forming in the shape of a thin film annulus ring, the 
addition air of a required pressure (for example, 0.2MPa-0.5MPa) is fed with an addition air feeding 
means inside the fuel formed in the shape of [ above-mentioned ] a thin film annulus ring. The addition 
air of the required pressure concerned joins by this the combustion air by which inhalation of air was 
carried out by the compressor of a gas turbine, and a fuel is atomized under the above-mentioned 
pressure and sent to a combustion chamber. 

[0012] If a gas turbine starts steady operation, since the liquid fuel which the inhalation of air of a lot of 
combustion air was carried out, and was formed in the shape of [ above-mentioned ] a thin film annulus 
ring by the compressor of a gas turbine will be atomized, the above-mentioned addition air feeding 
means is stopped, and feeding of addition air is stopped. In addition, since the combustion air by which 
inhalation of air was carried out by the compressor is supplied to the inside and the outside of a fuel 
which were formed in the shape of [ above-mentioned ] a thin film annulus ring, it can atomize a fuel 
good. 

[0013] Especially, it is 0.2MPa-0.5MPa about the pressure of addition air. When using an industrial gas 
turbine by carrying out, the compressed air for air tools furnished to works etc. can be used as addition 
air. 

[0014] (2) In order to attain the 2nd object of this invention, invention concerning this application Make 
it circle around the predetermined direction of fuel injection, and liquid fuel is formed in the shape of a 
thin film annulus ring. It is the fuel injection equipment for gas turbines which atomizes the liquid fuel 
concerned and carries out injection supply in the combustion chamber of a gas turbine by supplying the 
combustion air which made it circle around the above-mentioned fuel-injection direction to the inside 
and the outside of a fuel which were formed in the shape of [ concerned ] a thin film annulus ring. It is 
characterized by having the addition air feeding means for feeding the addition air which joins the 
combustion air supplied to the above-mentioned inside. 

[0015] While according to this configuration first supplying the liquid fuel of a few flow rate (for 
example, five cc/second - 20cc/(second)) at the time of start up of a gas turbine, making it circle in this 
along the direction of fuel supply and forming in the shape of a thin film annulus ring, the addition air of 
a required pressure (for example, 0.2MPa-0.5MPa) is fed with an addition air feeding means inside the 
fuel formed in the shape of [ above-mentioned ] a thin film annulus ring. This joins the combustion air 
by which inhalation of air was carried out by the compressor of the addition air gas turbine of the 
required pressure concerned, and a fuel is atomized under the above-mentioned pressure and sent to a 
combustion chamber. 

[0016] If a gas turbine starts steady operation, since the liquid fuel which the inhalation of air of a lot of 
combustion air was carried out, and was formed in the shape of [ above-mentioned ] a thin film annulus 
ring by the compressor of a gas turbine will be atomized, the above-mentioned addition air feeding 
means is stopped, and feeding of addition air is stopped. In addition, since the combustion air by which 
inhalation of air was carried out by the compressor is supplied to the inside and the outside of a fuel 
which were formed in the shape of [ above-mentioned ] a thin film annulus ring, it can atomize a fuel 
good. 

[0017] Here, atomization of a fuel can be made much more good by establishing an air turning means to 
make it circle in the combustion air (suitably henceforth "inside air") supplied inside the fuel formed in 
the shape of [ above-mentioned ] an annulus ring, and this direction in the above-mentioned addition air. 

[0018] Moreover, addition air can be made to certainly join the above-mentioned addition air feeding 
means in combustion air by preparing the advice nozzle section which shows addition air to the above- 
mentioned inside air. Furthermore, unification of addition air can be made into a more positive thing by 
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making this advice nozzle section project to the air-current side formed of the above-mentioned inside 
air. 

[0019] Furthermore, addition air can be certainly led to inside air along with the guide bar by having and 
constituting the addition air guide bar formed in the point of the nozzle which receives supply of 
addition air, and a nozzle in the above-mentioned advice nozzle section. Thereby, unification to the 
combustion air of addition air can be made into a still more positive thing. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0021] Drawing 1 is the appearance perspective view of the fuel injection equipment concerning 1 
operation gestalt of this invention, and drawing 2 is the sectional view showing the internal structure of 
a fuel injection equipment. 

[0022] The outline of a fuel injection equipment 10 is explained with reference to these drawings. 
[0023] The fuel injection equipment 10 is equipped with a base 1 1 and the injection section 12, and the 
flange 13 is formed in the base 11. This fuel injection equipment 10 is installed in the combustion 
chamber of a gas turbine, and carries out injection supply of the fuel from the injection section 12 at a 
combustion chamber. Installation of a fuel injection equipment 10 is performed by fixing a flange 13 to 
the inlet-port periphery section of a combustion chamber while inserting the injection section 12 in the 
combustion chamber of a gas turbine. With this operation gestalt, conclusion immobilization of a flange 
13 and the inlet-port periphery section of a combustion chamber is carried out by inserting a bolt in the 
conclusion bolt insertion hole 14, and binding this tight. 

[0024] The place by which it is characterized [ of this operation gestalt ] is in the supply system of a 
fuel. That is, the point of sending the addition air of a predetermined pressure to a combustion chamber 
compulsorily at the time of gas turbine start up according to the addition air feeding device 15 (addition 
air feeding means) with which this fuel injection equipment 10 atomizes and supplies a fuel only with 
the so-called air-current method, and the base 1 1 was equipped is the point. Thereby, the good fiiel 
supply corresponding to the operation whole region is possible from the time of start up of a gas turbine, 
and since only an air-current method is moreover adopted, structure of a fuel injection equipment 10 can 
be simplified, and a fuel injection equipment 10 can be cheaply offered now. Hereafter, it explains in 
detail. 

[0025] (1) The base 1 1 is equipped with the body 16, the end plate 17, and the addition air feeding 
device 15. Drawing 3 is A- A cross-section view drawing in drawing 2 . It explains with reference to 
drawing 1 - drawing 3 . 

[0026] The end plate 17 is attached in the back end side of a body 16. The end plate 17 is carrying out 
discoid, as shown in drawing 3 , and four breakthroughs 19 are formed in the radial on the basis of the 
core. This breakthrough 19 constitutes the conclusion bolt insertion hole 14 mentioned above. 
Moreover, the fuel-supply hole 20 is formed in eight radials on the basis of the core of an end plate 17. 
As each fuel-supply hole 20 penetrates an end plate 17, is formed and shows drawing 2 , the port 21 for 
connecting a fuel pipe (not shown) to each fuel-supply hole 20 protrudes. In addition, of course with this 
operation gestalt, it is not what is limited to this number in the above-mentioned breakthrough 19 
although four and eight fuel-supply holes 20 were formed. Moreover, in the center of an end plate 17, 
penetration formation of the opening 22 centering on the core of an end plate 17 is carried out. The air 
advice pipe 23 of the addition air feeding device 15 which mentions this opening 22 later is inserted in. 
[0027] With reference to drawing 2 , the body 16 is formed in the shape of a cylinder, and the flange 24 
is formed in the back end section. This flange 24 constitutes the flange 13 mentioned above. Four 
breakthroughs 40 are formed in the flange 24. These breakthroughs 40 and the breakthrough 19 of the 
above-mentioned end plate 17 are set as the diameter of said, and its core of each hole corresponds. 
Therefore, the conclusion bolt insertion hole 14 mentioned above is constituted by the breakthrough 
prepared in the flange 24, and the above-mentioned breakthrough 19. 

[0028] The breakthrough 25 is formed in the core of a body 16 along with the longitudinal direction of a 
body 16. This breakthrough 25 is set as opening 22 and the diameter of said of the above-mentioned end 
plate 17, it is in the condition which attached the end plate 17 in the body 16, and a breakthrough 25 and 
its opening 22 correspond exactly. And the supporter which supports the addition air feeding device 15 
by this breakthrough 25 and opening 22 is constituted, and the addition air feeding device 15 is carried 
out like the after-mentioned, and is supported by the base 1 1 . 
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[0029] Moreover, eight fuel advice holes 26 are formed in the back end side of a body 16 corresponding 
to the fuel-supply hole 20 of an end plate 17, That is, the fuel with which the fuel-supply hole 20 and the 
fuel advice hole 26 were in agreement exactly with the fuel, and were supplied to the port 21 where an 
end plate 17 is attached in a body 16 is guided in the interior of a body 16 to a head side. Each fuel 
advice hole 26 is penetrated to the apical surface of a body 16, and eight openings 27 corresponding to 
this are formed in the apical surface of a body 16. In addition, the pipe member 28 is being fixed to each 
opening 27, and the fuel guided at opening 27 is further guided through this pipe member 28 to the 
injection section 12 side. 

[0030] (2) Next, the injection section 12 is formed in the shape of a cylinder as a whole, as shown in 
drawing 1 , and it is equipped with the outer case section 29 and the container liner section 30 (refer to 
drawing 2 ). Drawing 4 is a B-B sectional view in drawing 2 . It explains with reference to drawing 2 
and drawing 4 . 

[003 1] The container liner section 30 is the member of the shape of a pipe by which the collar 3 1 was 
formed in the end face section. On the other hand, the outer case section 29 is also the member of the 
shape of a pipe by which the collar 32 was formed in the end face section. And the container liner 
section 30 is inserted from the end face section side of the outer case section 29, and the container liner 
section 30 is attached in the outer case section 29 in the condition of having made the collar 31 
contacting a collar 32. Eight breakthroughs 33 are formed in the collar 31 of the container liner section 
30. The above-mentioned pipe member 28 is connected to each breakthrough^ 3. Thereby, the fuel by 
which supply advice was carried out is further sent to the pipe member 28 to the injection section 12 
side. 

[0032] Opening 34 is formed in the center of the collar 31 of the container liner section 30, it is open for 
free passage to this opening 34, and the building envelope 35 is formed inside the container liner section 
29. This opening 34 functions as intake of the combustion air of a fuel, and the adopted air is sent along 
a building envelope 35. And the swirler 36 (air turning means) is arranged in the building envelope 35 
like the after-mentioned. Thus, the combustion air taken in by the building envelope 35 forms an air 
current. 

[0033] The outer case section 29 is further formed in tubed [ of dual structure ]. If it explains in full 
detail further with reference to drawing 1 and drawing 2 , two or more inlet ports 37 are formed in the 
perimeter of a collar 32, and the inhalation-of-air way 38 is formed in it succeeding each inlet port 37. 
This inhalation-of-air way 38 is formed in tubed in the interior of the outer case section 29. The air by 
which the swirler 39 is formed in each inlet port 37, and inhalation of air is carried out from this inlet 
port 37 serves as a turning style which circles around the longitudinal direction of the outer case section 
29 with a swirler 39, and this turning style flows along the above-mentioned inhalation-of-air way 38. In 
addition, the air adopted from each inhalation-of-air hole 37 is spent on combustion of a fuel like the air 
adopted from the above-mentioned opening 34 (that is, used as combustion air). 

[0034] Where the container liner section 30 is inserted in the outer case section 29, as shown in drawing 
2 , a clearance 41 is formed among both. This clearance 41 will be formed in a circle, and is open for 
free passage with each pipe member 28. Therefore, by the pipe member 28, the fuel by which supply 
advice was carried out advances into this clearance 41, and is sent to the head side of the injection 
section 12 through a clearance 41. Here, the head side of a clearance 41 is spirally formed in accordance 
with shaft orientations. By this, the fuel sent to the head side will circle to the circumference of the shaft 
orientations, and will be formed in the shape of a light-gage annulus ring. 

[0035] Therefore, the above-mentioned combustion air is sent to the inside and the outside of a fuel 
which were formed in the shape of [ above-mentioned ] a thin film annulus ring. 
[0036] (3) Next, explain the addition air feeding device 15 with reference to drawing 1 and drawin g 2 . 
[0037] The addition air feeding device 15 is equipped with a body 42 and the guide bar 43 (addition air 
guide bar). 

[0038] The body 42 has the air advice pipe 23 mentioned above, the port 45 connected to the back end 

of the air advice pipe 23, and the nozzle 46 prepared at the head of the air advice pipe 23. 

[0039] The air advice pipe 23 is inserted in in the hold space formed with the opening 22 of an end plate 

17, and the penetration opening 25 of a body 16. Moreover, a port 45 is a part which adopts addition air 

from the outside, for example, the compressed air for air tools is supplied at works etc. 

[0040] The nozzle 46 is formed in the shape of [ by which the diameter of a head side was reduced / so- 
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called ] a pipe with a stage, as shown in drawing 2 . The back end side of a nozzle 46 is exactly inserted 
into the above-mentioned hold space, and contact fixing of the back end side is carried out with the 
apical surface of the air advice pipe 23. Moreover, the point by which the diameter of a nozzle 46 was 
reduced projects to the air-current side formed of the above-mentioned combustion air sent to a building 
envelope 35 from the opening 34 side 34 of the container liner section 30 of the injection section 12, i.e., 
opening. Thus, about the operation effectiveness by the point of a nozzle 46 projecting, it mentions later. 

[0041] Drawing 4 is B-B cross-section view drawing in drawing 2 . With reference to drawing 2 and 
drawing 4 , the guide bar 43 is formed by the thin bottom rod with a circular cross section, a collar with 
the circular back end section of the guide bar 43 - it is formed in the ** and this part is exactly inserted 
in the head side of a nozzle 46. The guide bar 43 is inserted in the shape of the abbreviation same axle 
into the container liner section 30, and the point is prolonged to near the head of the injection section 12. 
Thereby, as the air in a building envelope 35 meets this guide bar 43, it is fed good. 
[0042] As shown in drawing 4 , the hole 47 penetrated to shaft orientations is formed in the back end 
section of the guide bar 43. With this operation gestalt, the hole 47 should just be formed so that this 
four hole 47 may be formed, ************ ma y not ^ e limited to this number and addition air can be 
sent to the above-mentioned building envelope 35 from a nozzle 46. 

[0043] Moreover, the swirler 36 (air turning means) mentioned above to the pars intermedia of the guide 
bar 43 is formed. This swirler 36 is for making it circle the right or in the counterclockwise direction in 
the combustion air taken in from opening 34 around the longitudinal direction of the container liner 
section 30. With the combustion air taken in from opening 34, the addition air led to the building 
envelope 35 is depended swirler 36, circles, and is sent to a head side. 

[0044] (4) Next, explain actuation of the fuel injection equipment 10 concerning this operation gestalt 
with the operation effectiveness. 

[0045] With reference to drawing 1 and drawing 2 , a fuel (liquid fuel) is sent to the injection section 12 
side through the pipe member 28 with this fuel injection equipment 10 through the fuel advice hole 26 
from a port 21 . The fuel sent to the injection section 12 side is formed in the shape of a thin film annulus 
ring through a clearance 41. While the air which air (combustion air) was adopted by a fuel and 
coincidence from an inlet port 37 and opening 34, and was adopted from the inlet port 37 on the other 
hand circles in the predetermined direction, the air adopted from opening 34 circles in the anti- 
predetermined direction. The combustion air which circles to an opposite direction mutually, 
respectively is sent to the inside and the outside of a fuel which were formed in the shape of a thin film 
annulus ring by this, and a fuel is atomized by both air current. That is, only an air-current method is 
used for the fuel injection equipment 10 concerning this operation gestalt. 

[0046] By the way, the gas turbine for which this fuel injection equipment 10 is used needs to press 
down the fuel supplied at the time of no-load (at the time of start up) to small quantity (for example, five 
cc/second - 20cc/(second)). However, when supplying a fuel with an air-current method, a little fuel 
cannot be atomized good. It is because an engine rotational frequency is low and sufficient quantity of 
combustion air cannot be incorporated in the time of no-load - a low loading region. 
[0047] However, with this operation gestalt, addition air can be introduced according to the addition air 
feeding device 15 in this firing - a low loading region. This addition air is introduced in the advice space 
35 of the injection section 12 from a nozzle 46 through the air advice pipe 23 from a port 45. This 
addition air can use the compressed air for air tools, and is 0.2MPa-0.5MPa as that pressure. The thing 
of extent is employable. 

[0048] This high-pressure addition air is fed inside the fuel formed in the shape of [ above-mentioned ] a 
thin film annulus ring through the building envelope 35. Thereby, high-pressure addition air joins the 
above-mentioned combustion air, and a fuel is atomized under the above-mentioned pressure and sent to 
a combustion chamber. 

[0049] Then, if a gas turbine starts steady operation, since a lot of combustion air will be sent and a fuel 
will be atomized good by the compressor of a gas turbine, the addition air feeding device 15 is stopped 
and feeding of addition air is stopped. In addition, since the air sent by the compressor is supplied to the 
inside and the outside of a fuel which were formed in the shape of a thin film annulus ring as mentioned 
above, it can atomize a fuel good. 

[0050] The swirler 36 is formed and it can be made to circle in the combustion air and this direction to 
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which the above-mentioned addition air is supplied inside the above-mentioned fuel with this operation 
gestalt especially. Thereby, there is an advantage that the vigor of the turning air current of the inside air 
concerned can make atomization of increase and a fuel much more good. 

[0051] Moreover, since the nozzle 46 is formed in order to feed addition air, addition air can be made to 
certainly join combustion air. And since this nozzle 46 is made to project to an opening 34 side, addition 
air can be made to much more certainly join the air current formed in a building envelope 35. Thereby, 
atomization of a fuel can be made still much more good. 

[0052] Thus, with this operation gestalt, since the method of feeding high-pressure addition air is 
adopted only at the time of start up of a gas turbine, the minute fuel of a pressure required at the time of 
start up can be atomized, and it can start certainly. And in the operation region after start up, a fuel can 
be supplied with the usual air-current method. Therefore, in the operation whole region of a gas turbine, 
while performing proper fuel supply only by the air-current method and being able to realize good 
continuous running, structure of a fuel injection equipment 10 can be simplified and it can consider as a 
cheap thing. 
[0053] 

[Effect of the Invention] According to invention which relates to this application as mentioned above, 
the following effectiveness is done so. At the time of start up of a gas turbine (at the time of ignition), 
since it is a no-load region, the fuel flow which should be supplied must be a minute amount. On the 
other hand, if the pressure of a supply fuel is low at the time of start up, it cannot start (ignition). 
However, in this invention, since the minute fuel of a pressure required for start up can be supplied by 
supplying addition air at the time of start up, it can start certainly. And in the operation region after start 
up, a fuel can be supplied with the usual air-current method by suspending supply of addition air. 
[0054] Thus, in this invention, in the operation whole region of a gas turbine, since proper fuel supply 
by the air-current method is performed, good continuous running is not made possible and a pressure 
method like before and an air-current method moreover are not used together, structure can consider as 
an easy and cheap thing. 

[Translation done.] 
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TECHNICAL FIELD 



[The field of the technique in which invention belongs] This invention relates to amelioration of the fuel 

injection equipment used for a gas turbine. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] In order to run continuously a gas turbine good in the whole region, while 
atomizing a fuel (atomization), it is necessary to secure the flow rate according to an operation region 
(load region), and to supply a combustion chamber. For this reason, the fuel injection equipment for 
supplying a fuel to a combustion chamber is variously offered from the former. 
[0003] Generally as a fuel-injection method, there are a pressure spraying method (henceforth a 
"pressure method") and an air-current atomization method (henceforth a "air-current method"). A 
pressure method changes a fuel into a high voltage condition, and atomizes it by injecting this from a 
nozzle, and its range which can be fuel-flow adjusted is narrow. Moreover, an air-current method 
contacts high-speed air (air for atomization) to a fuel, and is atomized, and its range which can be fuel- 
flow adjusted is wide. 

[0004] It is necessary to set a fuel as a very small flow rate at the time of start up of a gas turbine (firing 
- low revolution region). For this reason, it is desirable to carry out injection supply of the little fuel with 
a pressure method at the time of start up. On the other hand, it is necessary to supply the fuel (for a 
turndown ratio to be 1 :20-40) of an amount according to each service condition in the time of operation 
(firing - full load region). 

[0005] However, by the pressure method, fuel pressure needs to put a high pressure, in order to atomize 
and supply a fuel, covering a turndown ratio since it has a relation proportional to the square of a flow 
rate (the amount of fuel supply). For this reason, if it is going to secure a required fuel flow all over the 
districts, in a full load region, a fuel must be extremely made into high voltage, and it enlarges for 
reservation of a fuel injection equipment on the strength, and weight becomes heavy and is not practical, 
either. 

[0006] For this reason, in the former, the thing of an air-current method is adopted in the no-load - full 
load region. That is, the conventional fuel injection equipment was constituted in many cases by putting 
side by side the nozzle of two types of the nozzle of a pressure method, and the nozzle of an air-current 
method. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention which relates to this application as mentioned above, 
the following effectiveness is done so. At the time of start up of a gas turbine (at the time of ignition), 
since it is a no-load region, the fuel flow which should be supplied must be a minute amount. On the 
other hand, if the pressure of a supply fuel is low at the time of start up, it cannot start (ignition). 
However, in this invention, since the minute fuel of a pressure required for start up can be supplied by 
supplying addition air at the time of start up, it can start certainly. And in the operation region after start 
up, a fuel can be supplied with the usual air-current method by suspending supply of addition air. 
[0054] Thus, in this invention, in the operation whole region of a gas turbine, since proper fuel supply 
by the air-current method is performed, good continuous running is not made possible and a pressure 
method like before and an air-current method moreover are not used together, structure can consider as 
an easy and cheap thing. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in this conventional fuel injection equipment, 

structure becomes complicated, and while weight increases, a manufacturing cost also rises. 

[0008] Then, the 1st object of this invention is offering the fuel-injection approach for gas turbines only 

the air-current method which can attain the good atomization of a fuel being adopted even if an injection 

pressure's is generally low, and supply of a good fuel being secured in the whole region. 

[0009] Moreover, the 2nd object of this invention is offering the cheap and lightweight fuel injection 

equipment for gas turbines for using the above-mentioned approach. 
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MEANS 



[Means for Solving the Problem] (1) In order to attain the 1st object of this invention, invention 
concerning this application Make it circle around the predetermined direction of fuel injection, and 
liquid fuel is formed in the shape of a thin film annulus ring. It is the fuel-injection approach for gas 
turbines which atomizes the liquid fuel concerned and carries out injection supply in the combustion 
chamber of a gas turbine by supplying the combustion air which made it circle around the above- 
mentioned fuel-injection direction to the inside and the outside of a fuel which were formed in the shape 
of [ concerned ] a thin film annulus ring. It is characterized by feeding the addition air which joins the 
combustion air supplied to the above-mentioned inside only at the time of start up of a gas turbine. 
[001 1] While according to this configuration supplying the liquid fuel of a few flow rate (for example, 
five cc/second - 20cc/(second)) at the time of no-load [ of a gas turbine ] (at the time of start up), making 
it circle in this along the direction of fuel supply and forming in the shape of a thin film annulus ring, the 
addition air of a required pressure (for example, 0.2MPa-0.5MPa) is fed with an addition air feeding 
means inside the fuel formed in the shape of [ above-mentioned ] a thin film annulus ring. The addition 
air of the required pressure concerned joins by this the combustion air by which inhalation of air was 
carried out by the compressor of a gas turbine, and a fuel is atomized under the above-mentioned 
pressure and sent to a combustion chamber. 

[0012] If a gas turbine starts steady operation, since the liquid fuel which the inhalation of air of a lot of 
combustion air was carried out, and was formed in the shape of [ above-mentioned ] a thin film annulus 
ring by the compressor of a gas turbine will be atomized, the above-mentioned addition air feeding 
means is stopped, and feeding of addition air is stopped. In addition, since the combustion air by which 
inhalation of air was carried out by the compressor is supplied to the inside and the outside of a fuel 
which were formed in the shape of [ above-mentioned ] a thin film annulus ring, it can atomize a fuel 
good. 

[0013] Especially, it is 0.2MPa-0.5MPa about the pressure of addition air. When using an industrial gas 
turbine by carrying out, the compressed air for air tools furnished to works etc. can be used as addition 
air. 

[0014] (2) In order to attain the 2nd object of this invention, invention concerning this application Make 
it circle around the predetermined direction of fuel injection, and liquid fuel is formed in the shape of a 
thin film annulus ring. It is the fuel injection equipment for gas turbines which atomizes the liquid fuel 
concerned and carries out injection supply in the combustion chamber of a gas turbine by supplying the 
combustion air which made it circle around the above-mentioned fuel-injection direction to the inside 
and the outside of a fuel which were formed in the shape of [ concerned ] a thin film annulus ring. It is 
characterized by having the addition air feeding means for feeding the addition air which joins the 
combustion air supplied to the above-mentioned inside. 

[0015] While according to this configuration first supplying the liquid fuel of a few flow rate (for 
example, five cc/second - 20cc/(second)) at the time of start up of a gas turbine, making it circle in this 
along the direction of fuel supply and forming in the shape of a thin film annulus ring, the addition air of 
a required pressure (for example, 0.2MPa-0.5MPa) is fed with an addition air feeding means inside the 
fuel formed in the shape of [ above-mentioned ] a thin film annulus ring. This joins the combustion air 
by which inhalation of air was carried out by the compressor of the addition air gas turbine of the 
required pressure concerned, and a fuel is atomized under the above-mentioned pressure and sent to a 
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combustion chamber. 

[0016] If a gas turbine starts steady operation, since the liquid fuel which the inhalation of air of a lot of 
combustion air was carried out, and was formed in the shape of [ above-mentioned ] a thin film annulus 
ring by the compressor of a gas turbine will be atomized, the above-mentioned addition air feeding 
means is stopped, and feeding of addition air is stopped. In addition, since the combustion air by which 
inhalation of air was carried out by the compressor is supplied to the inside and the outside of a fuel 
which were formed in the shape of [ above-mentioned ] a thin film annulus ring, it can atomize a fuel 
good. 

[0017] Here, atomization of a fuel can be made much more good by establishing an air turning means to 
make it circle in the combustion air (suitably henceforth "inside air") supplied inside the fuel formed in 
the shape of [ above-mentioned ] an annulus ring, and this direction in the above-mentioned addition air. 



[0018] Moreover, addition air can be made to certainly join the above-mentioned addition air feeding 
means in combustion air by preparing the advice nozzle section which shows addition air to the above- 
mentioned inside air. Furthermore, unification of addition air can be made into a more positive thing by 
making this advice nozzle section project to the air-current side formed of the above-mentioned inside 
air. 

[0019] Furthermore, addition air can be certainly led to inside air along with the guide bar by having and 
constituting the addition air guide bar formed in the point of the nozzle which receives supply of 
addition air, and a nozzle in the above-mentioned advice nozzle section. Thereby, unification to the 
combustion air of addition air can be made into a still more positive thing. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0021] Drawing 1 is the appearance perspective view of the fuel injection equipment concerning 1 
operation gestalt of this invention, and drawing 2 is the sectional view showing the internal structure of 
a fuel injection equipment. 

[0022] The outline of a fuel injection equipment 10 is explained with reference to these drawings. 
[0023] The fuel injection equipment 10 is equipped with a base 1 1 and the injection section 12, and the 
flange 13 is formed in the base 11. This fuel injection equipment 10 is installed in the combustion 
chamber of a gas turbine, and carries out injection supply of the fuel from the injection section 12 at a 
combustion chamber. Installation of a fuel injection equipment 10 is performed by fixing a flange 13 to 
the inlet-port periphery section of a combustion chamber while inserting the injection section 12 in the 
combustion chamber of a gas turbine. With this operation gestalt, conclusion immobilization of a flange 
13 and the inlet-port periphery section of a combustion chamber is carried out by inserting a bolt in the 
conclusion bolt insertion hole 14, and binding this tight. 

[0024] The place by which it is characterized [ of this operation gestalt ] is in the supply system of a 
fuel. That is, this fuel injection equipment 10 is the addition air feeding device 15 with which atomizes 
and supplies a fuel only with the so-called air-current method, and the base 1 1 was equipped. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of the fuel injection equipment concerning 1 operation 
gestalt of this invention. 

[Drawing 2] It is the sectional view of the fuel injection equipment concerning 1 operation gestalt of this 
invention. 

[Drawing 3] It is A-A cross-section view drawing in drawing 2 . 
[Drawing 4] It is B-B cross-section view drawing in drawin g 2 . 
[Description of Notations] 
10 Fuel Injection Equipment 

I I Base 

12 Injection Section 

1 5 Addition Air Feeding Device 

23 Air Advice Pipe 

34 Opening 

35 Building Envelope 

36 S wirier 

42 Body 

43 Guide Bar 
46 Nozzle 
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DRAWINGS 






[Drawing 2] 
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[0 0 3 3] ^ff»2 9 i4," *fefc^»»3ftOtt*fc» 
$ tfC t \5 . 0.1 *J 4 0^0 2 ?r#fig LT $ £ fc|¥s£-r .. 
^3 2©JI1[;|4 ltW^P3 7«$ 
Kt*5 <9 , «SP 3 7 JCaittLTK^CK 3 8 
ttT^5 0 ^©@J^3 8{4, ^g»2 9©|^g|5}C*>^ 
■Cf»ttfc»ia*ilTV^5 0 #KtP3 7{C(4^!7-73 
9*SRtte>tLT*St), iO»5lP 3 7*>bK$S$n5a 
^(4, ^17— 7 3 9f^4oT^|Sgg2 9<DS#^-fR]C0|l| 

8(CftoTsg^S 0 /£jb\ #BH5?L3 7^f>®«JAtif) 
Kfc^M(4, ±Kffip 3 4 Aft 5>;ft5^;i:|^ 

[00 34] rtfiSB 3 0 Sr^lKSS 2 9 (CjfA Lfcftit 
[4, 0 2 {c^-T 4 5 fcPo#WfcRrM 4 l ^?FM$ft5„ 

7°$(5W2 8 i»fflLTV^5 0 LfciSoT, '<4zmtt2 
8 (c: 4 o T«M&3grt § ^f;W!4 i Offiffl 4 1 (ciiA 
L, HtM4 1 SriioTi»^an 2©««^b^5J; 
5fcfcoT^5„ r^T\ BRW4 l©5fejfiHB!l|±, m^ifi) 
»CftoT*«BRtJUfig§jxT^<5 0 rft(c4 9, AttHII 
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[0 0 3 5] LfciSot, ±fE»JSIRS«}CffM$ft/c 
5 }£&oTI^S„ 

[0 0 3 6] (3) fttc, Bl*SJ:t*IS2fc#|RLT* 

[0 0 3 7] *&bg£$ti££ttft 1 5 (i s ##4 2 ft 

[0 0 3 8] ##4 2fi, ±&Ut£&£lVW 72 3 
is £^JgPV"^7°2 3©«Jftfc«§B&ih.fc#- M 5 
t , 3WW(grt^>f 7° 2 3 ©&JS»CK»t bftfc/ X>4 6 

[0 0 3 9] £^fg[*|/^:/2 3(1, ^yK^U-hl 
7 ©iP 2 2*Jit*##:i 6©gilP 2 5£J;!J7&j£$ 
ftSift^^rtlC&fc&StvC^So 4fc, tf-M5 

S k 5M-5t^5„ 

[0 0 4 0] /X;H6fi, 0 2 IC^-fk 5 JC ftffiMI 

s 0 / 4 6 <o&tm ±mu®£m ft sco°o it «j 

<t#A£tiT:fci? s *»oH*iB^aftS?rt^W^2 3© 

$tbfc3fe^gpfi, *4HV l 2 ©rtfS« 3 0 <Dffl a 3 4 
AO, -T*fc*> % BBP3 4*»brt*B5ffiBB3 5ta6feJx5± 

gikmui aft J: o $ *b« *sfc«K&ffi £ 

[ 0 0 4 1 ] EJ El 2 {Cfc # SB - B Brffifc&ia T" 
fcSo H2.*i.J:t/ia4.$r.#,lLT, ftft#4 3.ttu.»fffi 

3fi, rt^S5 3 0©^|CB&p)$[ti^{C#A$nT*Jt9, * 
tUCk*9, fcSBSra 3 5 rt©£^tt, ^©^rt#4 3iC 

ft 5 k 5 ic LTA»tSSI&**i« k b ic&ox^So 

[0 0 4 2] EUiC^-f k5tC fgft^M 3 ©#«gp{C 

ici®££*is w t ttte< s / X/V4 6 a»e>±fEfta$£iHi 

3 5 fcSSbP^SrSlS r. £ 5 J: 5 t?L'4 7 
[0 0 4 3] *rt#4 3©t»MSfklJbifiLfc^l7 

-9 3 6 (g?5sjs!ia#®) WRit&ix-cvs. r©*? 

-7 3 611 fflg 3 4*»5>IJt5AHfettfcJlft*fflsS»fc 



(5) ^200 1-280 1 5 5 
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[0044] (4) *HJ6^^5»if^g 
gl 0©ttfPKo^-Cf^ffl»*t*fc«W+5. 

[004 5] 01*S.fctfH2S:#fl&LT, ^©Wtlt 
Still 0T?tt, ttft fi*- h 2 l d»b«!*] 

10 ICK^O 3 7&kt^P 3 4*»bSft MffiSM) a* 
&9Atib*K KIP3 7 A*bfcSft*3fje* 
falci£|II£;fiS<!:#£rap 3 41t*h9i9Mi1tSSSJfiR 

amsi on ^^©^augi-st©-?**. 

[0 0 4 6] tz.hx\ :©»f^fioffl$ 

20 TO^'>* acixtf5CC/^~2 QCC/m WlpxS 
[0 0 4 7] t*»u *Hi£^SlT?tt, *»*»*)»^cHft 

A#^(c*3^-t^in^^^# i 5 i o -rasans*; 
^A-rsr i^t-fs. r©«ajp$st«:, #-^4 5 

30 1 2©|grt^r»5.3 ! 5rtlC^A$tu5 0 •S«Di)teMBfcE 

LTH0. 2MPa~0. 5MPa 5gS©t>©S:^-f 5 

[0 0 4 8] i©HtE©»JpS*f± % rt«5ffiM3 5ta 
oT±IE»HP3^fC^$^^©l^fl!llC^$ti 
S 0 ^ntcit?, ^JE©^P^^±K^fflSMt^ 
»U ^^^^^©TT^^^T^jiS^^n 

So 

40 St. — £V©=i V^V'yf-fCio-C^S©^ 

s&iemi 1 5 £#±$-&T^Ap£m©;£is£ffii:-rso 

ftfc\ 3^uy*fcJ:5afeji,fcSfttt x ±^©i5 

• «»o»ft*r Wffcff .5 - 1 ds-et So 
[0 0 5 0] »fc*safc»*T?Hu 3 6 

• ^s^ffi^tPi*-[RHc^[Hi$*sr t^T*tSo r. 

file* *K SKrtfllffift©KHIStSE©»^*s*!l B^l- 

50 v>mt *-m Mi-tt b<o t -rsrir^-etsir^pfij^ 



(6) 



as*)*, 

[00 5 1 ] Sfc, jRJpa^SrSK&i-Sfcftfcy 

[0052] r<75<t5(-> 

[0 0 5 3] 

•3 *&»l-j6JS*E*©»/J^Srttj&-r 5 i <k 3 
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[0054] ^©£5!^ *l§BJX"tt s #**-KV© 

So 

[Bi&0>ffi¥&lft9§] 

[El 1 ] *l8W©-3feli^l8fc«5«;!ph*ltSB0^1« 

[®2] ttmo-nmmkto&mwmnamm 

[El 3] 0 2tC*ilt«A-A»fii^«0T?S)5„ 
[04] EI2lC*j»t5B-B»fii^Siatf*)5. 
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